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Introduction 
[bookmark: _Hlk528770372]In this contribution, we will address” Whether jitter is applicable to XR traffic in UL” and “How to use the PDU set information in RAN”. 
Discussion
After previous RAN2 meetings, there are some issues that need further discussion,
1. Whether jitter is applicable to XR traffic in UL,
2. How to use the PDU set information in RAN.

2.1 Whether jitter is applicable to XR traffic in UL
The jitter is mentioned in [1] “in a real system, the varying frame encoding delay and network transfer time introduce jitter in packet arrival time at gNB. In this model, the jitter is modelled as a random variable added on top of periodic arrivals”. 
The following three scenarios need to be considered for the XR uplink traffic jitter:
1. Terminal device and 3GPP UE are co-located,
2. Terminal device and 3GPP UE are connected by 3GPP wireless link (i.e. PC5),
3. Terminal device and 3GPP UE are connected by non-3GPP wireless link (e.g. WIFI…).
There is an inevitable varying frame encoding delay in all three scenarios. Therefore, the varying frame encoding delay shall be considered.
In scenario 1, due to the terminal device and 3GPP UE are co-located, the network transfer time may not happen, so the jitter is not applicable to XR traffic in uplink. In scenario 2, the terminal device and 3GPP UE are connected by 3GPP wireless link, which highly depends on the PC5 based UE relay (U2N, U2U relay). It should be discussed on later releases. In scenario 3, network transfer time over non-3GPP wireless link may introduce jitter. The non-3GPP wireless link needs to be defined and properly modelled before further analysis could be performed.
Proposal 1: The varying frame encoding delay shall be considered for XR traffic in UL.
Proposal 2: In order to avoid divergent discussions, RAN2 should focus on the scenario 1, where the terminal device and 3GPP UE are co-located.
1.2 
2.2 How to use the PDU set information in RAN
From previous RAN2 meeting, Layer 2 structure: 111, NN1 and N11 have been discussed. However, the use cases for these four structures have not been discussed. Therefore, two use cases for Model 1 (i.e. 111 and NN1) and Model 2 (i.e. N11) are described below for further discussion:
1. Implementation of codecs in XR traffic, 
2. The way of carrying XR traffic parameters (i.e. PSDB, PSER, periodicity, jitter…).
For Model 1, one PDU set is mapped to one QoS flow, this model is suitable for PDU sets with diverse QoS characteristic, such as video codec implementation using GoP (i.e. a PDU set can consist of I-frames, P-frames or B-frames), where the specific XR traffic parameters can be carried by each QoS flow. 
For Model 2, multiple PDU sets are mapped to one QoS flow, this model is suitable for PDU sets with less diverse QoS characteristics, the common part of XR traffic parameters of these PDU sets can be carried by QoS flow, where the specific XR traffic parameters of these PDU sets should be carried on each PDU set.
Observation 1: When mapping PDU sets to QoS flows, consideration should be given to 1) Implementation of codec in XR traffic and 2) The way of carrying XR traffic parameters.

In order to identify which PDU belongs to which data burst/PDU set, including means to determine PDU set boundaries, the following options can be considered,
Option 1: PDU set Sequence Number (SN) and PDU set size information, 
Option 2: PDU set SN and Number of PDU within a PDU set,
Option 3: PDU set SN, PDU SN within a PDU set and PDU set end indication.
First of all, the PDU set SN, PDU set start and end indications are proposed to identify which PDU belongs to which data burst/PDU set, including means to determine at least PDU set boundaries. However, this can only be achieved if all PDUs are delivered in order, if the start or end indications of PDU out-of-order, misjudging the boundaries of PDU sets will occur.
To prevent out-of-order situations, start and end indications were used PDU set size information or Number of PDU within a PDU set instead. These two parameters makes it easier to indicate that all PDUs of a PDU set have completed reception, even if the PDUs were out-of-order. Basically, option 1 and 2 are similar, the selection is based on the discarding rules of the UE or gNB. However, option 1 and 2 can only apply when a PDU set is mapped to a QoS flow, e.g. Model 1. 
For Model 2, each PDU within a PDU set has a different importance, so it becomes important to distinguish each PDU within a PDU set, and option 1 and 2 may be imprecise. For this reason, option 3 is used to distinguish each PDU within a PDU set, and the boundaries of the PDU set can also be determined, but with more resource usage, e.g. PDU SN within a PDU set should be carried by each PDU.
Observation 2: If the start or end indications of PDU set was received out-of-order, misjudging the boundaries of PDU sets will occur.
Proposal 3: For Model 1, option 1 and 2 make it easier to indicate that all PDUs of a PDU set have completed reception, even if the PDUs were out-of-order.
Proposal 4: For Model 2, option 3 distinguishes each PDU within a PDU set and also prevents out-of-order situations.

Conclusions
The related proposals and observations from above discussions are below:
Proposal 1: The varying frame encoding delay shall be considered for XR traffic in UL.
Proposal 2: In order to avoid divergent discussions, RAN2 should focus on the scenario 1, where the terminal device and 3GPP UE are co-located.
Observation 1: When mapping PDU sets to QoS flows, consideration should be given to 1) Implementation of codec in XR traffic and 2) The way of carrying XR traffic parameters.
Observation 2: If the start or end indications of PDU set was received out-of-order, misjudging the boundaries of PDU sets will occur.
Proposal 3: For Model 1, option 1 and 2 make it easier to indicate that all PDUs of a PDU set have completed reception, even if the PDUs were out-of-order.
Proposal 4: For Model 2, option 3 distinguishes each PDU within a PDU set and also prevents out-of-order situations.
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